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Abstract
Sixty-six Arkansas reservoirs were sampled with rotenone from 1997 through 2004 to determine the distribution and
species richness of small, nongame fish species in manmade lentic environments. Eighty-five small fish species distributed
among 13 families were collected. Fish distribution and species richness varied by reservoir size, ecoregion, and reservoir
type. Species richness was significantly correlated with reservoir size and the number of small species occurring in reservoirdrainages. Some small species apparently maintained breeding populations in reservoirs, other species occurred in low
numbers and may not have maintained breeding populations, and some species occurred sporadically, probably as stragglers
from nearby tributary streams. This study should provide information for comparing and interpreting future successional
changes in reservoir fish communities as the reservoirs age.
Introduction
The native Arkansas fish fauna is dominated by stream-
adapted species because there are few natural lakes in the
state. During the 20th century, man-made impoundments
of various types and sizes were constructed throughout
Arkansas creating an abundance of artificial lentic habitats.
At least 56 reservoirs exceeding 200 ha in surface area were
built,mainly during the last 60 years. Impoundments serve
various purposes including flood control, irrigation, power
production, water supply, navigation, and recreation.
When a natural stream is impounded, the resulting
reservoir drastically alters the aquatic environment of the
area. Some stream-adapted fishes are unable to survive
under reservoir conditions and are extirpated from the
affected area; other stream species are able to survive in
the reservoir at low population levels or occur there
occasionally as waifs from tributary drainages, and some
stream species are able to thrive under reservoir conditions.
Prediction of the reaction of small fish species that evolved
in rivers (or even natural lakes) to new reservoir ecosystems
has been based largely on experience or judgment rather
than scientific evidence (Benson, 1973), although there have
been many studies on the population dynamics and fisheries
resources ofgamefish and commercial species in reservoirs.
Most studies of the effects of reservoirs on stream
fish populations focused on the benefits derived from
the creation and management of new sport fisheries
opportunities or on negative aspects, such as the loss of
populations of rare or endangered species and the overall
drastic reduction in biodiversity resulting from a simplified
ecosystem (reservoir). Information on the adverse impacts
of reservoir construction on natural stream fish assemblages
can be found inBain et al. (1988), Baxter (1977), Crisp et al.
(1984), Cross and Moss (1987), Etnier and Starnes (1993),
Hubbs and Pigg (1976), Jenkins and Burkhead (1993),
Luttrell et al. (1999), Mahon and Ferguson (1981), Martinez
et al. (1994), and Neves and Angermeier (1990).
The presence of small, stream-adapted fish species
in reservoirs has received little attention. Hall (1949, 1950)
first noted the occurrence of stream-adapted fishes in
new Oklahoma reservoirs and subsequently discussed the
need for long-term study of post-impoundment stream
fish succession (Hall, 1953). Although mostly anecdotal
comments exist in the scientific literature about small,
nongame stream fishes occurring in reservoirs, there is little
published information documenting the distribution and
abundance of those species in the reservoirs of a specific
geographic region as large as Arkansas. A number of
studies documented the pre- and post-impoundment fish
populations of individual North American reservoirs, but
most of the post-impoundment surveys were conducted
within a year or two after the new reservoir filled,and no
attempt was made to determine possible successional
changes in small species composition as the reservoirs aged.
There is some information comparing the fish species
composition over time for a few reservoirs, such as Lake
Texoma inOklahoma (Riggs and Bonn, 1959; Echelle et al.,
1971; Matthews, 1998), but there are few, ifany, long-term
studies of the small, stream-adapted species occurring in
impoundments of different sizes and ages of an entire state.
Fish sampling in 13 Arkansas reservoirs between 1970 and
1996 produced some surprising species records and
numbers for small fishes generally associated with lotic
environments (TMB,unpublished data). In that sampling,
several nongame species in each of the 3 largest Arkansas
fish families (Cyprinidae, Ictaluridae, and Percidae) were
abundant ina few of the reservoirs sampled, including some
species which are commonly considered most likely to be
adversely affected by reservoir construction.
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The objectives of this study were as follows:
(1) To determine which small, nongame fish species
occur in Arkansas reservoirs;
(2) To determine the small species distributional
patterns by ecoregion among the reservoirs sampled
statewide; and
(3) To compare the small species richness of the
reservoirs sampled.
Materials and Methods
Fishes were collected from 66 Arkansas reservoirs
(Table 1) from 1997 through 2004 with the ichthyocide
rotenone during Arkansas Game & Fish Commission fish
population sampling conducted each year from June
through September. One hundred ninety-two rotenone
samples were taken in the 66 reservoirs, which ranged in
age from 1 (Isabella) to 74 (Catherine) years and in surface
area from 25 (Pineda) to 16,228 (Ouachita) ha. Each cove
rotenone population sample required 2 days for a complete
pickup of fishes in the sample area. The sample area of
known surface area and depth was blocked off with a net to
prevent fishes from entering or leaving the area sampled.
All specimens of the small fish species collected in the
sample area, with the exception of Dorosoma petenense, which
was usually processed in the field due to the large numbers
collected, were preserved in 10% formalin. The small
species from the 1st day of the sample were preserved
separately from those collected the 2nd day. Preserved
specimens were later identified, enumerated by length
category, and massed in grams (after the specimens were
blotted with paper towels). Representative specimens were
deposited in the University of Arkansas- Fort Smith
Zoology Collection and in the collections of Arkansas Tech
University, Southern Arkansas University, and the
University of Louisiana Monroe. Excess specimens,
particularly those collected on the 2nd day of sampling,
were discarded.
Six reservoirs, Bois D'Arc, Coronado, DeSoto, Erling,
sabella, and Merrisach, were sampled by a nontraditional
method. Three to 12 small rotenone samples were
conducted ina variety of habitats in the upper, middle, and
ower portions of those reservoirs. Each sample
covered a small area (generally less than 0.1 ha) and
required 1 to 2 hr.
Arkansas fishes considered to be small, nongame
species in this study were species in which the adults do not
normally exceed 26 cm total length (TL). All species of
native minnows, madtom catfishes, and darters were
considered to be small species. Arbitrary decisions were
made about which species in the herring (Clupeidae),
pike (Esocidae), and sunfish (Centrarchidae) families to
include. The threadfin shad (Dorosoma petenense) was
included, but its large, nongame relative, the gizzard shad
(D. cepedianum), was not. The grass pickerel (Esox americanus)
was included even though adults occasionally exceed 26 cm
in length. The sunfish family was the most difficult to
categorize, because individuals of most of its species rarely
exceed 26 cm TL. The sunfishes that are generally
considered gamefish species in Arkansas were not included
as small species in this study. Only the 3 smallest Arkansas
sunfish species, orangespotted sunfish (Lepomis humilis),
dollar sunfish (L. marginatus) , and bantam sunfish
(L. symmetricus), were designated as small, nongame species.
One hundred forty-five currently described native Arkansas
fishes were designated as small, nongame species.
Complete species lists and current systematic nomenclature
for Arkansas fishes are presented inRobison and Buchanan
(1988, 1993) and Nelson et al. (2004).
The term "reservoir" is used herein to include a variety
of manmade impoundments. Four main types of
impoundments were sampled during this study. They were
categorized as follows:
(1) Flow-through impoundment on a large, navigable
river (Type F).
These reservoirs were formed by constructing locks and
dams on the Arkansas and Ouachita rivers to provide
suitable pools for navigation and were designed to maintain
downstream flows unlike the storage impoundments. These
impoundments have both reservoir-like and river-like
qualities. Eight Type F reservoirs were sampled.
(2) Leveed, pump-in impoundment (Type P).
These small reservoirs were created by building levees
on 3 or 4 sides and pumping water into them, usually from
a nearby river. The river water may or may not be filtered.
Five Type P impoundments were sampled.
(3) Impoundment built by damming a flowing stream
(Type S).
This type ofimpoundment creates a lentic environment
and is the most common type ofimpoundment inArkansas.
Fifty-two Type S impoundments were sampled. These
reservoirs can vary from small to large in size, but all of the
largest reservoirs in the state are of this type.
(4) Alow- water dam impoundment (Type L).
This type of impoundment is formed by building a low-
water dam on a stream, creating impounded water only
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during periods of low flow. Champagnolle Creek was the
only Type L reservoir sampled during this study.
Results and Discussion
Eighty-five small fish species, representing
approximately 59% of the small fish species native to
Arkansas, were collected from 66 reservoirs statewide
(Table 2). Appendix 1 lists the reservoirs in which each
species occurred. Based on the number of individuals
collected and the number of reservoirs in which a species
was found (Table 2), the small fishes can be grouped into 3
categories:
(1) Species that maintained breeding populations in
reservoirs.
Several of the small species occurred in numbers that
indicated resident breeding populations. Presumably, the
species which inhabit quiet-water areas of streams, such as
brook silverside, Labidesthes sicculus, mosquitofish, Gambusia
affinis, and blackspotted topminnow, Fundulus olivaceus,
readily adapted to impoundments. Other stream species
maintain sizeable populations in impoundments having
extensive rocky substrates and shorelines. Some stream
species can adapt to a variety of environmental conditions.
For example, 2 of the logperch species, Percina caprodes and
P. fulvitaenia, together occurred inmore than one-half of the
reservoirs sampled in a variety of environments but were
most abundant in large impoundments having extensive
areas of gravel bottoms and low turbidity.
(2) Species that occurred in low numbers in reservoirs
and which may or may not have maintained
breeding populations in the reservoirs.
Many of the small species found in this study can be
)laced in this category. For example, the slough darter,
Etheostoma gracile, was one of the most widely distributed
darters, occurring in 17 reservoirs in 4 ecoregions; however,
t was found only in small numbers in those reservoirs.
(3) Species that occurred sporadically, probably as
occasional stragglers from nearby tributaries.
Species represented by only 1 or a few specimens or
hose which occurred in only 1 out of several samples from
a reservoir are included in this category Some reservoirs
may provide temporary refuge for small species when
ributary creeks go dry.
Sixteen Arkansas fish families contained species
designated in this study as small, nongame fishes.
Representatives of 13 of those families were found in
Arkansas reservoirs. The three Arkansas fish families with
none of their small species found in reservoirs were
Umbridae (mudminnows), containing only a single species
which has not been reported from Arkansas in more than
100 years; Amblyopsidae (cavefishes), containing 2 rare
species restricted to subterranean environments; and
Cottidae (sculpins), with two Arkansas species.
Seventy percent of the small species taken from
Arkansas reservoirs were from the 2 largest Arkansas fish
families, Cyprinidae (minnows, 35 species) and Percidae
(darters, 25 species), and a number of those species were
widely distributed and abundant (Table 2 and Appendix 1).
The golden shiner (Notemigonus crysoleucas) was the most
widely distributed cyprinid but was usually not found in
large numbers. Its widespread distribution was undoubtedly
due to its common use as a bait species. Lake Conway had
the largest apparent breeding population of golden shiners.
The bluntnose minnow, Pimephales notatus, was another
widely distributed cyprinid and was usually taken in large
numbers where it occurred. The bluntnose darter,
Etheostoma chlorosoma, cypress darter, E. proeliare, logperch,
P. caprodes, slough darter, E. gracile, and Ozark logperch,
P. fulvitaenia, were the most widely distributed percids. The
remaining 25 species were distributed among 11 other
families as follows: Ictaluridae (6 species), Fundulidae (6
species), Centrarchidae (3 species), Catostomidae, (2
species), Atherinopsidae (2 species), and Petromyzontidae,
Clupeidae, Esocidae, Aphredoderidae, Poeciliidae, and
Elassomatidae with 1 species each.
A few species that occurred in large numbers were not
widely distributed. The large numbers reported for the
bullhead minnow, Pimephales vigilax (Table 2), were due
mainly to large populations of that species in Type F
impoundments on the Arkansas River. The checkered
madtom, Noturus flavater, was 7th in abundance in 1999
samples but was collected from just 2 reservoirs (Bull Shoals
and Norfork), both in the Ozark Highlands Ecoregion. In
contrast, the tadpole madtom {Noturus gyrinus), which was
also taken in large numbers, was much more widely
distributed, occurring in 36 reservoirs in 4 of the 6
ecoregions of Arkansas. Large numbers ofcypress minnows,
Hybognathus hayi, were also collected in 1997-1999, but
that species was found in only 1 impoundment, Felsenthal
(Shallow Lake).
Three species, wedgespot shiner, Notropis greenei, Ozark
shiner, N. ozarcanus, and fathead minnow, Pimephales
promelas, were represented by a single specimen each. Allof
those species are uncommon in the natural waters of
Arkansas and/or are restricted in their distributions in that
state. The scarcity of P. promelas in reservoir population
samples is surprising because that species is commonly
reared in nursery ponds in Arkansas for release into
reservoirs as forage fish.
Twelve small species were found in only a single
reservoir (Table 2), and 5 of those species were taken in
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more than 1 year of sampling. Ten species were taken from
only 2 reservoirs. The johnny darter, Etheostoma nigrum, was
collected from Lake Hinkle (Poteau River drainage) and 5
impoundments in the Saline River drainage. There are few
previous records of E. nigrum from the eastern Saline River
drainage, and all records from the Arkansas portion of the
Poteau River drainage are pre-1960 records (Robison and
Buchanan, 1988).
An unusual population of madtoms was found in Lake
Ouachita in 1999. Three population samples on that
reservoir produced 612 specimens reported as the brindled
madtom, Noturus miurus. However, those specimens did not
completely conform to all diagnostic morphological
characters of N. miurus. Practically all of those specimens
possessed the adipose fin pigmentation of the rare Caddo
madtom, N. taylori, known from the upper part of the
Ouachita River drainage above Lake Ouachita. Neil
Douglas, who originally described N. taylori examined
specimens of those madtoms and confirmed that they
shared characters of both N. miurus and N. taylori and
appeared to be intermediate between those 2 species. The
Lake Ouachita population of madtoms may represent a case
of introgressive hybridization, but there is insufficient
evidence to completely support that hypothesis. Further
study is needed to clarify this situation. The madtom
specimens are herein tentatively reported as TV. miurus
because more of their characters conformed to that species
than to N. taylori.
Another example ofpossible hybridization was found in
Lake Millwood in 1998 with 2 logperch species. The
bigscale logperch, Percina macrolepida, and logperch,
P. caprodes, were both found in that reservoir, and some of
the specimens taken from the middle and lower parts of that
lake exhibited characters of both species. Buchanan et al.
(1996) provided diagnostic features for separating Arkansas
populations of P. caprodes and P. macrolepida. Further study
of the Millwood specimens is required to confirm the
occurrence (ifany) and extent of hybridization.
The Ouachita madtom, Noturus lachneri, occurred in 6
Saline River drainage impoundments. This uncommon
pecies is endemic to the Ouachita River drainage of
Arkansas and is primarily restricted to clear, high-gradient
treams of the Saline River headwaters (Robison and
Buchanan, 1988). The United States Fish and Wildlife
Service has periodically studied the status of known
jopulations of N. lachneri but has not assigned that species a
ederally protected status. The ability of the Ouachita
madtom to survive in reservoirs in small numbers has not
seen previously reported.
A Spearman rank correlation test showed a positive
correlation (p = 0.0.5) between reservoir size and species
richness. In general, large reservoirs from which multiple
jopulation samples were taken had more small fish species
han small reservoirs (Table 1). Millwood, Bull Shoals,
Greers Ferry, Dardanelle, DeGray, and Norfork were large
impoundments that ranked near the top in species richness.
Beaver Lake and Lake Ouachita were surprisingly low in
species richness considering the large size and large number
of small species historically known from the drainages of
those reservoirs. Low species richness was found in Beaver
Lake in 3 consecutive years of sampling (9 population
samples from 1997 through 1999). Beaver Lake is the
uppermost reservoir in a series of impoundments on the
White River, and Lake Ouachita occupies the same position
in a series of impoundments on the Ouachita River.
Thornton et al. (1990) documented some of the differences
in physicochemical and other parameters in reservoirs
occurring in series on a river, but little attention has been
focused on quantifying differences in fish populations in
such circumstances. The low species richness of Beaver and
Ouachita may be related to the uppermost position in a
series that each occupies, although further study would be
required to adequately assess that hypothesis. The reservoirs
downstream from Beaver Lake on the White River, (Bull
Shoals and Norfork) ranked high in species richness. Table
Rock is the next reservoir downstream from Beaver Lake,
but only a small portion of that reservoir is inArkansas, and
it is not routinely sampled by the Arkansas Game &Fish
Commission. The reservoirs downstream from Lake
Ouachita on the Ouachita River (Lake Hamilton and Lake
Catherine, both sampled in 1997) ranked low in the number
of small species. Hamilton and Catherine, however, are
both much smaller than the White River reservoirs
downstream from Beaver Lake and were not sampled as
extensively as those reservoirs in this study. Other variables
may also contribute to the low species richness of Beaver
and Ouachita.
Another method of assessing the small species richness
in a reservoir is to determine what percentage of the small
species historically known from a reservoir's drainage area
occur inthat reservoir (Table 1). It was difficult to accurately
determine the number of fish species historically known
from the drainage area of most Arkansas impoundments
because of the lack of preimpoundment fish surveys in
the state. For most Arkansas reservoirs, information on
historic species distribution must be inferred from scattered
preimpoundment fish samples (taken mainly by seine) and
from the more extensive sampling in recent decades (most
of which was postimpoundment sampling) reported by
Robison and Buchanan (1988). The number of small species
in the drainage areas of Type S and Type L impoundments
was defined as the number of species historically known to
occur in the stream and its tributaries upstream from the
dam site (determined largely from the distribution maps of
Robison and Buchanan, 1988). For Type F reservoirs on the
large, navigable rivers (Arkansas and Ouachita rivers), the
number of small species in the drainage was considered
to be the number of species historically known from the
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main channel in the vicinity of the reservoir. For Type P
impoundments the potential number of small species was
defined as the number of species historically known from
the drainage serving as the source of the pumped water.
Table 1 lists the percentage of the small species known
from the drainage area that was found in each reservoir.
The number of small species found in reservoirs was
positively correlated [P=0.05) with the number of small
species occurring in reservoir drainages.
The threadfin shad, D. petenense, was by far the most
abundant small species due to the large numbers taken from
a few of the largest reservoirs (Table 2). The number of
D. petenense collected varied from year to year. For a 3-year
period, the numbers of D. petenense collected were as
follows: 1997 (226,362), 1998 (849,256), and 1999 (123,979).
The most widely distributed species was L.sicculus, found in
86% of the reservoirs sampled. Other widely distributed
species occurring in at least 30% of the reservoirs sampled
were as follows: Gambusia affinis (74%), F olivaceus (71%),
D. petenense (62%), TV. crysoleucas (61%), N. gyrinus (55%),
E. chlorosoma (45%), Aphredoderus say anus (45%), P. notatus
(44%), Opsopoeodus emiliae (38%), E. proeliare (36%),
P. caprodes (35%), and Campostoma anomalum (30%).
Five species, D. petenense, N. crysoleucas, L. sicculus,
F. olivaceus, and E. proeliare, occurred in reservoirs in all
6 ecoregions (Table 2). Seven other species were taken in
5 ecoregions, 9 species occurred in 4 ecoregions, 15 species
occurred in 3 ecoregions, 26 species occurred in
2 ecoregions, and 23 species occurred in only 1ecoregion.
There were distinct differences among the 6 ecoregions
of Arkansas in the number of small species found. The
ecoregions withnumber of species inparenthesis were Gulf
Coastal Plain (50), Arkansas River Valley (48), Ouachita
Mountains (37), Delta (34), Ozark Highlands (28), and
Boston Mountains (25). The number of small species found
in the 6 ecoregions was correlated with the number of
reservoirs sampled in those ecoregions (Spearman rank
correlation test, P= 0.05). The low species richness of the
Boston Mountains and Ozark Highlands ecoregions was
due mainly to the small number of reservoirs sampled.
Those ecoregions have fewer impoundments than the
others, but 3 reservoirs in those regions (Bull Shoals, Greers
Ferry, and Norfork) ranked high in small species richness.
Other variables, such as size of reservoirs sampled, the
number of small species occurring in reservoir drainages,
and human impact on natural drainages, could also
contribute to differences in small species richness among
ecoregions.
Five of the 10 reservoirs (Mallard, Charles, Poinsett,
Frierson, and Hogue) that ranked lowest in species richness
were in the Delta Ecoregion. All5 of those reservoirs were
small (< 263 ha), and all had a low number of small species
historically known from their drainage areas (Table 1).
Those reservoirs were also low in the percentage of
the species known from the drainage areas captured in
those reservoirs.
Eighteen reservoirs were sampled in3 or more years of
this study. Most of those reservoirs varied only slightly in
species richness from year-to-year. Those reservoirs that
exhibited high species richness were high in all years, and
those with low species richness were low in all years. The
greatest variation in species composition occurred in
Felsenthal (Shallow Lake), a flow-through impoundment
of the Ouachita River with a strong riverine influence.
Other Type F impoundments also had greater variation in
species composition from year-to-year than the other types
of impoundments.
Cove rotenone population sampling used in this study
does not sample all possible habitats within a reservoir;
however, rotenone sampling probably captures a large
percentage of the small fish species in a reservoir because
most of those species (with the exception of schooling
cyprinids and threadfin shad) prefer shallow water
environments. Most of the coves sampled in this study
contained a variety of microhabitats, including open water
areas with depths of 10 to 15 m in addition to the shallow
areas with varying types of substrate and vegetation.
A single rotenone population sample from areservoir is
not likely to capture 100% of the small species in the
reservoir. A 2-day sample in 1998 on Lake DeQueen, a
small reservoir with little heterogeneity of environments,
produced 11 small species from the sample cove. Three
additional small rotenone samples (conducted on the 1st
day of the cove sample) from other areas of Lake DeQueen
yielded only 1additional small species (orangebelly darter,
Etheostoma radiosum) not found in the cove sampling.
In contrast, a rotenone samples on 16-17 July 1997 in
Lake Erling, a moderately large impoundment with great
heterogeneity of shallow water environments, produced
10 small species. Small-scale rotenone samples on 19 July
1999 in the upper, middle, and lower parts of Lake Erling
yielded 18 small species, including 1 species, the ironcolor
shiner, Notropis chalybaeus, not collected from any other
Arkansas reservoir.
Although a single cove rotenone sample probably does
not capture representatives of all small fish species in
the reservoir, multiple samples should capture a high
percentage of the small species inmost reservoirs. Multiple
coves were sampled from the larger reservoirs included in
this study. For example, 2 coves were sampled on Conway,
Dardanelle, and Greeson, and 3 coves were sampled on
Beaver, BullShoals, DeGray, Greers Ferry, and Ouachita in
years when those reservoirs were sampled. Itis unlikely that
seining, shocking, gill netting, or trapping would produce
many small species not taken by rotenone sampling in
Type S, Type P, and Type L reservoirs. That may not be true
for the flow-through impoundments (Type F). Sampling by
methods other than rotenone in fall,winter, or spring could
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produce some different species records than the summer
sampling employed in this study.
Even though 59% of the small fish species native to
Arkansas were found in reservoirs in this study, itis unlikely
that all of those species maintain breeding populations in
those reservoirs. Based on number of specimens collected
and number of reservoirs in which a species was found, it is
estimated that less than 50% of the small native species can
maintain breeding populations in some reservoirs. This
study should provide information for comparing and
interpreting future successional changes in reservoir fish
communities as the reservoirs age.
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Table 1. Arkansas reservoirs sampled by rotenone, 1997-2004. Reservoir types are flow-through (F), leveed impoundment
where water is pumped in (P), impoundment built by damming a stream (S), and low-water dam impoundment (L). The
ecoregions of Arkansas are A (Arkansas River Valley), B (Boston Mountains), D (Delta), G (Gulf Coastal Plain), Ou (Ouachita
Mountains), and Oz (Ozark Highlands).
Reservoir Name Type Surface area (ha) Ecoregion Number of small species % ofsmall species known
from drainage captured
inreservoir
1. Ashbaugh P 202 D 12 21
2. Atkins S 304 A 7 54
3. Balboa S 405 Ou 14 47
4. Barnett S 106 A 8 31
5. Beaver S 11,421 Oz 13 28
6. Blue Mountain S 1,178 A 24 60
7. BobKidd S 81 B 1 3
8. BoisD'Arc S 263 G 6 33
9. Brewer S 445 A 16 40
10. BullShoals S 15,095 Oz 25 58
11. Calion S 202 G 15 60
12. Cane Creek S 688 G 16 64
13. Cargile S 58 A 7 19
14. Catherine S 785 Ou 13 27
Journal of the Arkansas Academy of Science, Vol. 59, 2005
31 31
Journal of the Arkansas Academy of Science, Vol. 59 [2005], Art. 6
http://scholarworks.uark.edu/jaas/vol59/iss1/6
Thomas M.Buchanan
Table 1. Continued.
Reservoir Name Type Surface area (ha) Ecoregion Number of small species % of small species known
from drainage captured
inreservoir
15. Champagnolle Creek L 86 G 20 125
16. Charles S 261 D 6 35
17. Columbia S 1,194 G 12 41
18. Coronado S 155 Ou 11 37
19. Conway S 2,711 A 14 70
20. Cortez S 99 Ou 10 33
21. Dardanelle F 13,881 A 29 66
22. DeGray S 5,423 Ou 21 43
23. DeQueen S 680 Ou 11 52
24. Des Arc P 142 D 7 25
25. DeSoto S 81 Ou 10 33
26. Dierks S 550 Ou 13 42
27. Elmdale S 51 Oz 1 3
28. Erling S 2,873 G 18 86
29. Felsenthal (Shallow Lake) F 5,868 G 28 58
30. Frierson S 95 D 5 20
31. Georgia-Pacific P 688 G 17 31
32. Gillham S 554 Ou 15 45
33. Greers Ferry S 12,748 B 25 61
34. Greeson S 2,938 Ou 18 40
35. Hamilton S 3,019 Ou 10 23
36. Harris Brake S 526 A 7 54
37. Hinkle S 389 A 16 47
38. Hogue P 113 D 1 5
39. Isabella S 11 Ou 2 7
40.Jack Nolan S 84 A 6 27
41. Leatherwood S 40 Oz 1 4
42. Lower White Oak S 405 G 14 40
43. Mallard P 121 D 6 23
44. Maumelle S 3,602 A 15 52
45. Merrisach S 809 D 14 52
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Table 1. Continued.
Reservoir Name 1VPe Surface area (ha) Ecoregion Number of small species % ofsmall species known
from drainage captured
inreservoir
46. Millwood S 12,141 G 32 51
47. Monticello S 607 G 5 25
48. Nimrod S 1,457 A 20 54
49. Norfork S 8,337 Oz 21 53
50. Ouachita S 16,228 Ou 12 29
51. Overcup S 415 A 8 35
52. Ozark Pool (Arkansas R.) F 4,290 A 20 56
53. Peckerwood S 1,619 D 11 50
54. Pineda S 25 Ou 11 37
55. Poinsett S 223 D 5 26
56. Pool 2 (Arkansas R.) F 1,485 D 27 90
57. Pool 7 (Arkansas R.) F 3,927 A 27 90
58. Pool 8 (Arkansas R.) F 1,672 A 13 43
59. Pool 9 (Arkansas R.) F 1,987 A 23 85
60. Pool 13 (Arkansas R.) F 2,307 A 21 58
61. Sugarloaf S 136 A 7 28
62. Swepco S 214 Oz 2 12
63. Tri-County S 127 G 9 64
64. Upper White Oak S 324 G 12 34
65. Wilhelmina S 81 Ou 5 28
66. Winona S 289 Ou 13 52
Table 2. Small fish species found in Arkansas reservoirs, 1997-2004. The ecoregions are Arkansas River Valley (A), Boston
Mountains (B), Delta (D),Gulf Coastal Plain (G), Ouachita Mountains (Ou), and Ozark Highlands (Oz).
Fish species No. of reservoirs
found in (n = 66)
No. of
specimens collected
Ecoregions
Ichthyomyzon castaneus
Dorosoma petenense
Campostoma anomalum
Campostoma oligolepis
1 5 A,B, Ou, Oz
A,B, D, G, Ou, Oz
A,B, Ou, Oz
B, Oz
41 1,198,076
20 720
4 1,082
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Table 2. Continued.
Fish species No. of reservoirs
found in (n = 66)
No. of
specimens collected
Ecoregions
Cyprinella galactura
Cyprinella lutrensis
Cyprinella venusta
Cyprinella whipplei
Erimystax harryi
Hybognathus hayi
Hybognathus nuchalis
Hybopsis amblops
2
7
;•«) Oz
873 A,D
A,D,G1,81912
A,B, Ou, Oz
Oz
(» 782
1
1
15
6,293 c;
(» 8,476 A,D,G
1 4!) Oz
A,G, OuHybopsis amnis
Luxilus cardinalis
8 3,697
1 5 A
Luxilus chrysocephalus
Luxiluspilsbryi
71 G, Oz
B,Oz
3
4 446
GLythrums fumeus
Lythrurus snelsoni
Lythrurus umbratilis
Macrhybopsis storeriana
Notemigonus crysoleucas
Notropis atherinoides
Notropis blennius
1
1
2«S
« Ou
G, Ou5 <)()
(» 1,398 A,D
40 3,494 A,B, D, G, Ou, Oz
A,D, G, Ou12 2,882
122 A,D4
1,593 A,B, OuNotropis boops 12
A
G
Notropis buchanani
Notropis chalybaeus
Notropis greenei
Notropis maculatus
Notropis ozarcanus
Notropis rubellus
Notropis texanus
Notropis volucellus
Opsopoeodus emiliae
Pimephales notatus
Pimephales promelas
5 1,215
1
1
L3
1 Oz
8 1,664 D,G
1 1 Oz
Oz2 21
313 A,D, G
A,D
5
725
A,B, D,G, Ou
A,B, G, Ou, Oz
Oz
25
2!)
11,888
39,006
1 1
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Table 2. Continued.
Fish species No. of reservoirs
found in (n = 66)
No. of
specimens collected
Ecoregions
Pteronotropis hubbsi
Erimyzon oblongus
Erimyzon sucetta
Noturus exilis
2 43 G
2 11 A,G
D,G7 422
1,9657 A,B, Ou
Oz
A,D,G, Ou
Ou
B, G, Ou
Noturus flavater
Noturus gyrinus
Noturus lachneri
Noturus miurus
Noturus nocturnus
Esox americanus
Aphredoderus sayanus
Labidesthes sicculus
Menidia beryllina
2 4,149
36 5,770
(» 329
7
2
1,977
112 A,G
A,G9 141
30 2,362 A,D,G, Ou
A,B, D,G, Ou, Oz
A,D, G, Ou
57 20,123
17 21,287
Fundulus blairae
Fundulus catenatus
Fundulus chrysotus
Fundulus dispar
Fundulus notatus
Fundulus olivaceus
Gambusia affinis
Elassorna zonatum
Lepomis humilis
Lepomis marginatus
Lepomis symmetricus
Ammocrypta vivax
Etheostoma artesiae
Etheostoma asprigene
Etheostoma blennioides
Etheostoma caeruleum
Etheostoma chlorosoma
Etheostoma collettei
Etheostoma fusiforme
1 50 G
2 9 Ou, Oz
A,D,G11 1,380
3 Ill G
!) 97 A,D,G, Ou
A,B, D, G, Ou, Oz
A,D, G, Ou, Oz
47 4,354
49 5,636
9 80 A,G
A,D,GHi 13,500
6619 G
(> 180 D, G, Ou
G, Ou
G, Ou
2
7
II
71
5 177 A,D, G
5 50 B,Ou, Oz
B,Oz
A,B, D,G, Ou
G, Ou
1 1,532
30 2,478
J) 704
3 7H D, G
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Table 2. Continued.
Fish species No. of reservoirs
found in (n = 66)
EcoregionsNo. of
specimens collected
Etheostoma gracile
Etheostoma nigrum
Etheostoma proeliare
Etheostoma punctulatum
Etheostoma radiosum
Etheostoma spectabile
Etheostoma stigmaeum
Etheostoma whipplei
17 135 A,D, G, Ou
A,Ou6 138 ¦j
24 382 A,B,D, G, Ou, Oz
1 716 B, Oz
Ou
A,Oz
B, Oz
(» 409
4
2
«
312
23
228 A,B
Percina caprodes
Percina copelandi
Percina fulvitaenia
Percina macrolepida
Percina maculata
Percina nasuta
23 15,230 B, D,G, Ou, Oz
A,Ou5 136
[3 8,683 A
« 389 A, D,G
9 112 A,B,D,G, Ou
B1 7
IPercina phoxocephala
Percina sciera
2 A
!) 11 A,D, G
A,D, GPercina shumardi « 1,703
Fig. 1-Locations of the 66 reservoirs sampled, 1997-2004, and the 6 ecoregions ofArkansas. Numbers correspond to reservoir
numbers in Table 1.
Appendix 1. The Arkansas reservoirs in which each small fish species occurred, 1997-2004.
Species Reservoirs
Ichthyomyzon castaneus Bull Shoals, DeGray, Greers Ferry, Pool 13
Dorosoma petenense Balboa, Barnett, Beaver, Blue Mountain, Brewer, BullShoals, Calion,
Catherine, Champagnolle Creek, Columbia, Conway, Dardanelle,
DeGray, DeQueen, Dierks, Erling, Felsenthal, Georgia-Pacific,
Gillham, Greers Ferry, Greeson, Hamilton, Hinkle,Jack Nolan,
Lower White Oak, Maumelle, Merrisach, Millwood,Monticello,
Norfork, Ouachita, Ozark Pool, Pool 2, Pool 7, Pool 8, Pool 9,
Pool 13, Sugarloaf, Swepco, Upper White Oak, Winona
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Appendix 1. Continued.
Species Reservoirs
Campostoma anomalum Balboa, Blue Mountain, Brewer, BullShoals, Coronado, Cortez,
Dardanelle, DeGray, DeQueen, DeSoto, Dierks, Gillham, Greers
Ferry, Greeson, Hinkle, Isabella, Nimrod, Norfork, Pineda, Winona
Campostoma oligolepis Beaver, BullShoals, Greers Ferry, Norfork
Cyprinella galactura Bull Shoals, Norfork
Cyprinella lutrensis Dardanelle, Ozark Pool, Pool 2, Pool 7, Pool 8, Pool 9, Pool 13
Cyprinella venusta Blue Mountain, Dardanelle, Erling, Mallard, Millwood,Nimrod,
Ozark Pool, Poinsett, Pool 2, Pool 7, Pool 8, Pool 9
Cyprinella whipplei Beaver, Brewer, BullShoals, Dardanelle, DeGray, Greers Ferry
Erimystax harryi BullShoals
Hybognathus hayi Felsenthal
Hybognathus nuchalis Champagnolle Creek, Felsenthal, Nimrod, Pool 2, Pool 7, Pool 9
Hybopsis amblops BullShoals
Hybopsis amnis DeGray, Dierks, Felsenthal, Georgia-Pacific, Gillham, Hinkle,
Millwood,Pool 7
Luxilus cardinalis Dardanelle
Luxilus chrysocephalus BullShoals, Millwood,Norfork
Luxilus pilsbryi Beaver, BullShoals, Greers Ferry, Norfork
Lythrurus fumeus Felsenthal
Lythrurus snelsoni Gillham
Lythrurus umbratilis DeSoto, Dierks, Gillham, Millwood,Pineda
Macrhybopsis storeriana Dardanelle, Ozark Pool, Pool 2, Pool 7, Pool 9, Pool 13
Notemigonus crysoleucas Atkins, Beaver, Bob Kidd,Bois D'Arc,Brewer, Calion, Cane Creek,
Catherine, Champagnolle Creek, Charles, Columbia, Conway,
Dardanelle, DeQueen, Dierks, Elmdale, Erling, Frierson, Gillham,
Greers Ferry, Harris Brake, Jack Nolan, Lower White Oak, Mallard,
Merrisach, Millwood,Monticello,Nimrod, Norfork, Ouachita,
Overcup, Ozark Pool, Peckerwood, Pineda, Poinsett, Pool 2,
Sugarloaf, Swepco, Tri-County, Upper White Oak
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Appendix 1. Continued.
Species Reservoirs
Notropis atherinoides Blue Mountain, Dardanelle, Felsenthal, Gillham, Millwood,Nimrod,
Ozark Pool, Pool 2, Pool 7, Pool 8, Pool 9, Pool 13
Notropis blennius Ozark Pool, Pool 2, Pool 7, Pool 13
Notropis boops Balboa, Blue Mountain, Catherine, Cortez, DeGray, Desoto,
Gillham, Greers Ferry, Greeson, Hinkle, Maumelle, Winona
Notropis buchanani Dardanelle, Ozark Pool, Pool 7, Pool 9, Pool 13
Notropis chalybaeus Erling
Notropis greenei BullShoals
Notropis maculatus Ashbaugh, Calion, Cane Creek, Champagnolle Creek, Felsenthal,
Merrisach, Millwood,Peckerwood
Notropis ozarcanus BullShoals
Notropis rubellus Bull Shoals, Norfork
Notropis texanus Ashbaugh, Felsenthal, Georgia-Pacific, Nimrod, Pool 7
Notropis volucellus Blue Mountain, Dardanelle, Pool 2, Pool 7, Pool 13
Opsopoeodus emiliae Ashbaugh, Blue Mountain, Calion, Cane Creek, Catherine,
Champagnolle Creek, Columbia, Conway, Dardanelle, Dierks,
Felsenthal, Georgia-Pacific, Greers Ferry, Harris Brake, Hinkle,
Merrisach, Millwood, Nimrod, Ozark Pool, Peckerwood, Pool 2,
Pool 7, Pool 9, Pool 13, Tri-County
Pimephales notatus Balboa, Blue Mountain, Brewer, BullShoals, Catherine, Coronado,
Cortez, Dardanelle, DeGray, DeQueen, DeSoto, Dierks, Georgia-
Pacific, Gillham, Greers Ferry, Greeson, Hamilton, Hinkle,
Lower White Oak, Maumelle, Millwood,Nimrod, Norfork,
Ouachita, Ozark Pool, Pineda, Pool 13, Wilhelmina, Winona
Pimephales promelas BullShoals
Ashbaugh, Blue Mountain, Calion, Catherine, Dardanelle,
Felsenthal, Georgia-Pacific, Greers Ferry, Greeson, Mallard,
Ozark Pool, Pool 2, Pool 7, Pool 8, Pool 9, Pool 13
Pimephales vigilax
Pteronotropis hubbsi Champagnolle Creek, Millwood
Erimyzon oblongus Blue Mountain, Champagnolle Creek
Champagnolle Creek, Columbia, Erling, Felsenthal, Lower White
Oak, Merrisach, Upper White Oak
Erimyzon sucetta
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Appendix 1. Continued.
Species Reservoirs
Noturus exilis Beaver, Brewer, BullShoals, Greers Ferry, Hinkle,Maumelle,
Norfork
Noturus flavater Bull Shoals, Norfork
Noturus gyrinus Ashbaugh, Atkins, Barnett, Blue Mountain, Bois D'Arc,Brewer,
Calion, Cane Creek, Cargile, Catherine, Champagnolle Creek,
Charles, Conway, Dardanelle, DeGray, DeQueen, Des Arc,Erling,
Felsenthal, Georgia-Pacific, Gillham, Greeson, Hamilton, Harris
Brake, Lower White Oak, Mallard, Maumelle, Merrisach, Millwood,
Nimrod, Overcup, Peckerwood, Poinsett, Pool 2, Pool 9, Tri-County
Noturus lachneri Balboa, Coronado, Cortez, DeSoto, Pineda, Winona
Noturus miurus Bois D'Arc,DeGray, Georgia-Pacific, Greers Ferry, Greeson,
Hamilton, Ouachita
Noturus nocturnus Felsenthal, Pool 9
Esox americanus Columbia, Conway, Felsenthal, Lower White Oak, Millwood,
Nimrod, Pool 7, Pool 9, Upper White Oak
Aphredoderus sayanus Ashbaugh, Atkins,Balboa, Blue Mountain, Brewer, Calion, Cane
Creek, Cargile, Champagnolle Creek, Columbia, Conway, Cortez,
Erling, Felsenthal, Georgia-Pacific, Greeson, Harris Brake, Lower
White Oak, Maumelle, Millwood,Nimrod, Ouachita, Overcup,
Pineda, Pool 2, Pool 7, Pool 9, Sugarloaf, Upper White Oak, Winona
Labidesthes sicculus Ashbaugh, Atkins, Balboa, Barnett, Beaver, Blue Mountain, Brewer,
Bull Shoals, Calion, Cane Creek, Cargile, Catherine, Champagnolle
Creek, Columbia, Conway, Coronado, Cortez, Dardanelle, DeGray,
DeQueen, Des Arc, DeSoto, Dierks, Erling, Felsenthal, Frierson,
Georgia-Pacific, Gillham, Greers Ferry, Greeson, Hamilton, Harris
Brake, Hinkle,Jack Nolan, Lower White Oak, Mallard, Maumelle,
Merrisach, Millwood,Monticello,Nimrod, Norfork, Ouachita,
Overcup, Ozark Pool, Peckerwood, Pineda, Pool 2, Pool 7, Pool 8,
Pool 9,Pool 13, Sugarloaf, Tri-County, Upper White Oak,
Wilhelmina, Winona
Menidia beryllina Bois D'Arc,Charles, Conway, Dardanelle, DeGray, Felsenthal,
Hamilton, Merrisach, Millwood,Monticello, Ozark Pool,
Peckerwood, Pool 2, Pool 7, Pool 8, Pool 9, Pool 13
Fundulus blairae Millwood
Fundulus catenatus BullShoals, DeGray
Fundulus chrysotus Cane Creek, Champagnolle Creek, Conway, Dardanelle, Erling,
Felsenthal, Merrisach, Millwood,Peckerwood, Tri-County, Upper
White Oak
Journal of the Arkansas Academy of Science, Vol. 59, 2005
39
Journal of the Arkansas Academy of Science, Vol. 59 [2005], Art. 6
http://scholarworks.uark.edu/jaas/vol59/iss1/6
40
Thomas M.Buchanan
Appendix 1. Continued.
Species Reservoirs
Fundulus dispar Cane Creek, Champagnolle Creek, Felsenthal
Fundulus notatus Catherine, Conway, Des Arc, Erling, Felsenthal, Merrisach,
Millwood,Pool 2, Pool 7
Fundulus olivaceus Atkins, Balboa, Barnett, Beaver, Blue Mountain, Brewer, BullShoals,
Calion, Cane Creek, Cargile, Catherine, Champagnolle Creek,
Charles, Conway, Coronado, Dardanelle, DeGray, Des Arc, Dierks,
Erling,Frierson, Georgia-Pacific, Gillham, Greers Ferry, Greeson,
Hamilton, Harris Brake, Hinkle, Lower White Oak, Maumelle,
Monticello,Nimrod, Norfork, Ouachita, Overcup, Ozark Pool,
Peckerwood, Pineda, Poinsett, Pool 2, Pool 7, Pool 8, Pool 9, Pool 13,
Sugarloaf, Tri-County, Winona
Gambusia affinis Atkins,Barnett, Beaver, Blue Mountain, Bois D'Arc,Brewer, Calion,
Cane Creek, Cargile, Catherine, Champagnolle Creek, Charles,
Columbia, Conway, Coronado, Cortez, Dardanelle, DeGray,
DeQueen, Des Arc, Dierks, Erling, Felsenthal, Frierson, Georgia-
Pacific, Gillham, Greeson, Hinkle,Jack Nolan, Leatherwood, Lower
White Oak, Maumelle, Merrisach, Millwood,Nimrod, Norfork,
Ouachita, Overcup, Peckerwood, Poinsett, Pool 2, Pool, 7, Pool 8,
Pool 9, Pool 13, Sugarloaf, Tri-County, Upper White Oak,
Wilhelmina
Elassoma zonatum Brewer, Cane Creek, Cargile, Champagnolle Creek, Columbia,
Georgia-Pacific, Lower White Oak, Maumelle, Millwood
Lepomis humilis Blue Mountain, Calion, Cane Creek, Charles, Dardanelle, Felsenthal,
Georgia-Pacific, Mallard, Nimrod, Ozark Pool, Peckerwood, Pool 2,
Pool 7, Pool 9, Pool 13, Tri-County
Lepomis marginatus Calion, Cane Creek, Champagnolle Creek, Columbia, Erling,
Felsenthal, Lower White Oak, Millwood,Upper White Oak
Lepomis symmetricus Champagnolle Creek, Dierks, Erling, Merrisach, Millwood,Pool 2
Ammocrypta vivax Greeson, Millwood
Etheostoma artesiae Balboa, Coronado, DeSoto, Erling, Isabella, Pineda, Winona
Etheostoma asprigene Ashbaugh, Felsenthal, Pool 2, Pool 8, Pool 9
Etheostoma blennioides Balboa, BullShoals, DeGray, Greers Ferry, Norfork
Etheostoma caeruleum Beaver, BullShoals, Greers Ferry, Norfork
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Appendix 1. Continued.
Species Reservoirs
Etheostoma chlorosoma Ashbaugh, Blue Mountain, Brewer, Calion, Cane Creek, Cargile,
Catherine, Columbia, Conway, DeGray, Des Arc,Erling, Felsenthal,
Georgia-Pacific, Greers Ferry, Greeson, Hamilton, Harris Brake,
Hogue, Lower White Oak, Maumelle, Millwood,Nimrod, Ouachita,
Overcup, Peckerwood, Pool 2, Pool 7, Tri-County, Upper White Oak
Etheostoma collettei Balboa, Coronado, Cortez, DeQueen, DeSoto, Gillham, Greeson,
Pineda, Winona
Etheostoma fusiforme Champagnolle Creek, Merrisach, Millwood
Etheostoma gracile Atkins,Barnett, Blue Mountain, Bois D'Arc,Calion, Cane Creek,
Columbia, DeQueen, Erling, Frierson, Jack Nolan, Lower White
Oak, Maumelle, Millwood,Overcup, Sugarloaf, Upper White Oak
Etheostoma nigrum Balboa, Coronado, Cortez, DeSoto, Hinkle, Winona
Etheostoma proeliare Ashbaugh, Balboa, Barnett, Blue Mountain, Brewer, Cane Creek,
Champagnolle Creek, Coronado, Cortez, DeGray, DeQueen,
DeSoto, Erling, Georgia-Pacific, Greers Ferry, Greeson, Hinkle,Jack
Nolan, Norfork, Ouachita, Pineda, Pool 2, Upper White Oak,
Winona
Etheostoma punctulatum Beaver, BullShoals, Greers Ferry, Norfork
Etheostoma radiosum DeGray, Dierks, Greeson, Hamilton, Ouachita, Wilhelmina
Etheostoma spectabile Beaver, BullShoals, Hinkle, Norfork
Etheostoma stigmaeum Greers Ferry, Norfork
Etheostoma whipplei Blue Mountain, Brewer, Dardanelle, Greers Ferry, Hinkle,
Maumelle, Nimrod, Pool 13
Percina caprodes Ashbaugh, Balboa, Beaver, Bull Shoals, Calion, Catherine,
J Coronado, DeGray, DeQueen, Des Arc, Dierks, Felsenthal, Georgia-Pacific, Gillham, Greers Ferry, Greeson, Hamilton, Merrisach,Millwood,Norfork, Ouachita, Wilhelmina, Winona
Percina copelandi Blue Mountain, Dardanelle, DeGray, Greeson, Nimrod
Percina fulvitaenia Blue Mountain, Brewer, Conway, Dardanelle, Hinkle,Maumelle,
Nimrod, Ozark Pool, Pool 2, Pool 7, Pool 8, Pool 9, Pool 13
Percina macrolepida Dardanelle, Millwood,Ozark Pool, Pool 2,Pool 7, Pool 8, Pool 9,
Pool 13
t
Percina maculata Ashbaugh, Barnett, Blue Mountain, Dardanelle, DeGray, Felsenthal,
Greers Ferry, Nimrod, Pool 7
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Appendix 1. Continued.
Species Reservoirs
Percina nasuta Greers Ferry
Percina phoxocephala Dardanelle, Ozark Pool
Percina sciera Blue Mountain, Dardanelle, Felsenthal, Millwood,Ozark Pool, Pool
2, Pool 7, Pool 9,Pool 13
Percina shumardi Dardanelle, Millwood,Ozark Pool, Pool 2, Pool 7, Pool 8, Pool 9,
Pool 13
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